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LTPP Seasonal Monitoring Program
Site Monitoring Suspension Status
Draft Final Report for
GPS Section 310114 (31A)
Hebron, Nebraska

1.0 INTRODUCTION

The seasonal monitoring data collection for the Long Term Pavement
Performance (LTPP) General Pavement Study (GPS) section 310114 has been
suspended for a period of one year effective August 8, 1996. The test section,
which is part of the Seasonal Monitoring Program (SMP) managed by the
Federal Highway Administration (FHWA) LTPP Division, is located 13
kilometers south of Hebron, Nebraska on the southbound driving lane of U.S.
Highway 81. Additional background information on the test section, including
the exact location of the test section, types of instruments installed, and the
pavement structure in-place, can be found in the Site Installation Report for GPS
Section 310114 (31A), Hebron, Nebraska dated February 1996 (1).

This report contains information on instrument de-installation and
monitoring data collection activities conducted on August 8, 1996. After the
installation of instrumentation in the test section on August 7, 1995, the test
section was visited a total of nine times for SMP data collection, five times in

1995 and four times in 1996, including the de-installation visit. The dates and




activities performed during these visits can be found in the SMP data collection
summary table in appendix A. The instrumentation for the site is scheduled for
reinstallation August 1997 and will be monitored for another year. This section
is planned to be monitored every other year for the remainder of the LTPP
Study.

The report presents a description of the following activities: SMP data
collection activities, including instrument and equipment problems noted prior
to de-installation; instrument de-installation activities and unresolved problems
with installed sensors; and an instrument reinstallation schedule. Also included
in the report are color copies of site photographs taken during suspension

preparation activities.

2.0 SMP DATA COLLECTION

2.1 SMP Data Collection

Prior to de-installation of the instrumentation in this test section, the full
suite of SMP monitoring measurements in the LTPP Seasonal Monitoring Program
Instrument Installation and Data Collection Guidelines (2) was perfonﬁed. These
include the following:

e FWD and associated measurements.

e Elevation survey.

e Manual distress survey with transverse profile measurements.

e Manual electrical resistivity measurements (two--and four-point).




e Automated mobile data measurements (Time Domain Reflectometry
[TDR] and resistivity).

e Water table measurements.

A summary of all the SMP data collected to date can be found in the SMP
‘data collection summary table in appendix A. The specific type and amount of
data collected can be found in the SMP field activity report (data sheet SMP-D10)
in appendix B. Ten other SMP data sheets pertaining to the data collection
activities are also in appendix B. The locations for FWD, faultmeter, and
elevation measurements can be found in the site information sheet (SIS) in
appendix C. During the instrument de-installation and data collection activities,
the weather was calm and sunny.

- As can be seen the SMP data collection summary table in appendix A, no

longitudinal profile measurements were recorded. This data will be collected at
the first opportunity once the new longitudinal profile equipment is released for

use or the old profile equipment is in working condition.

2.3 Instrument and Equipment Problems

The performaﬁce of all TDR, rain gauge, and Measurement Research
Corporation (MRC) sensors in the test section were evaluated by reviewing the
data from the onsite and mobile dataloggers using the SMPCheck program (3).

A review of the onsite data collected during this visit indicated that MRC

sensor 1 did not function as expected from June 10 1996 through August 8, 1996.



As can be seen in the plot presented figure D-1 in appendix D, the temperatures

recorded by MRC sensor 1 from June 10 through August 8, 1996 were between
200 and -250 °C. This indicates failure of the sensor. The temperature

recordings from the remaining MRC sensors and air temperature measuring
sensor appear reasonable and typical of temperatures at this time of the year.

As shown in photograph 1 in appendix E, the collector unit (funnel) of the
rain gauge is intact and the precipitation data recorded by the datalogger 1n
figure D-1 appear reasonable, suggesting the rain gauge is functioning as
expected. No obvious problems were noted from the data recorded from June
10, 1996 through August 8, 1996.

A review of the data from the mobile datalogger indicates that the TDR
sensors are functioning as expected. All the TDR traces, which can be found in
figure D-2 in Appendix D, are typical for this site. The traces had the required
characteristics that enable analysis. However, in the same figure, plot K
indicates potential problems with the mobile unit, possibly the CRREL
multiplexer. As can be seen in plot K, a value of -6999 was noted for locations 10
and 11, suggesting potential problems at these locations in the mobile unit. A
review of data from prévious visits indicates that this problem existed as early as

March 11, 1996.



3.0 INSTRUMENT DE-INSTALLATION ACTIVITIES

3.1 Suspension Preparation and Repairs to Instrumentation Hole

As required by the LTPP Seasonal Directive SM-8 (3), on the last day of

monitoring, the following site preparation activities were performed:

Application of an electronics quality, anti-corrosion compound to the
TDR and BNC connectdrs, electrical resistivity connector, and MRC
temperature lead wires.

Disconnection and removal of the panel board containing the Onsite
CR10, pdwer supply, terminal strip, and relay. A desiccant pouch
with all wires and connectors was sealed in a plastic bag as shown in
photograph 2 in appendix E.

After completion of the final water table depth measurement, the end
of the piezometer was sealed and marked for easy identification.

The three temperature holes in the pavement were sealed with silicone
after the final temperature readings.

Locked cabinet.

Photograph 3 in appendix E shows the condition of the instrument panel

which is considered good.

All units such as the rain gauge, air temperature sensor, and the

associated metal poles were labeled “31SA” and carefully stored in the North

Central Regional Coordination Office (NCRCO) for reinstallation. The union



was left onsite in the cabinet. A new air temperature sensor has been ordered to
replace the one with wires that were damaged during de-installation.

Photograph 4 shows the damaged electrical wires.

3.2 Unresolved Problems with the Installed Sensors

The unresolved problems at this site are associated with the MRC sensor 1
and the CRREL multiplexer in the mobile unit. Previous problem reports (PRs)
on these cases namely NA-01, NC-08, and NC-15 submitted February 22, 1995,
February 27, 1995 and October 13, 1995 (5), respectively were reviewed. These
problems were resolved and required no immediate action at the time. A new
problem report related to the CRREL multiplexer has been despatched to the
other three Regional Coordination Offices, PCS/Law and the LTPP Division,

HNR-40 of the FHWA.

3.3 Unique Site Features

This test section is the 10th SMP installation in the LTPP North Central Region.
The MOBILE program used to collect data from the mobile datalogger has been
modified to account for the nonstandard TDR cable lengths in this site. The
program, which is referred to as “31SAMOB,” enables the maximum and

minimum points on the TDR traces to be captured.



4.0 INSTRUMENT REINSTALLATION

Reinstallation of the instrumentation in this site is scheduled for August
8-15,1997. All units such as the rain gauge, air temperature sensor, and the
associated metal poles labeled “31SA” are carefully reinstalled and tested.

At the SMPCheck meeting recently held in Champaign, Illinois it was
discussed that solar panels would be installed at the SMP sites on top of the
cabinets to prolong the life of the battery onsite. There are ongoing efforts to

purchase these units.

5.0 SUMMARY

This report contains information on instrument de-installation and
monitoring data collection activities for the Long Term Pavement Performance
(LTPP) General Pavement Study (GPS) section 310114, conducted on August 8,
1996. The report presents a description of the SMP data collection activities
including instrument and equipment problems noted prior to de-installation,
instrument de-installation activiti‘es, unresolved problems with the MRC 1
sensor and the CRREL multiplexer in the mobile unit, and an instrument
reinstallation scheduie. Also included in the report are the color copies of site
photographs taken during suspension preparation activities.

Reinstallation of the instrumentation at this site is scheduled for August 8-
15,1997. All units such as the rain gauge, air temperature sensor, and the

associated metal poles will be carefully reinstalled and tested. This includes the




installation of solar panels on the cabinets to prolong the life of the battery

onsite. There are ongoing efforts to purchase these units.
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Appendix B - SMP Data Sheets

e SMP-D10:
e SMP-D03:
e SMP-D04:
o SMP-D05:
e SMP-DO08:

e SMP-M1:

SMP Field Activity Report

Contact Resistance Measurements
Four-Point Resistivity Measurements
Ground Water Table Measurement
Elevation Measurements - AC

Distress Survey of Instrument Area

e FHWA/SHRP-LTPP Pavement Temperature
Profile Measurements
e FASTBACK PLUS - Backup History Report
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Appendix C- Site Information Sheet (SIS)



Updated September 11, 1996

310114 -31SA

LOCATION - US-81 SB Lanes, 8 Miles South of Hebron, NE
CONTACTS - Al Horak (402) 362-5930 (second contact is Bill Parrish ((308)) 385-6265)
TEMP HOLES - Sta 0-03, Depths about 1.0", 3.9", and 6.8" (AC = 8.25").
DISTRESS COMMENTS:
Sta F1 - Tests at -10, and at 25 foot intervals from Sta 0+00 to Sta 2+00.
-10 LP ADJACENT TO INSTRUMENTATION HOLE
Sta E3 - Tests at -20, -5, and at 25 foot intervals from Sta 0+00 to Sta 2+00.
. PIEZOMETER - Sta 0+99.5, 1.0 feet from edge of paved shoulder, Depth = 4.285 M.

ELEVATIONS - No DOT BM.

Offsets: PE OWP ML WP ILE

™) -0.16 0.16 0.76 1.83 290 3.51 3.81

(ft) -0.5 0.5 25 6.0 9.5 115 12.5

(nail) dimp dimp dimp dimp dimp (nail)

Note: Offsets are based on 12'3' lane using the edge of the stripe.

Note: PK nails are 13 feet apart and elevations between nails are at 1.0'(LE),
3.0'(WP), 6.5'(ML), 10.0'(WP), and 12.0'(LE). Latest guidelines require nails
be 0.5 feet outside the section. :

Sta: Transverse profiles at -20, -10, -5 and every 25 feet from Sta 0+00 to
Sta 2+00.

COMMENTS —  use31SAMOB vs MOBILE program - cable lengths 18.90 and 20.85
-~  MRC sensor 1 failed ?

-~ Wayfare Motel (402-768-7228) - in Hebron just south of DOT yard
Rosewood Villa (402-768-6524) - in Hebron 0.5 blocks south of DOT

NE\LTPPANCRCO\TASK A \SMP\SLOOP\SIS\31SA\315A95).WPD



Appendix D - Instrument and Equipment Evaluation Plots

¢ MRC Sensor Profiles (figure D-1)
o TDR Traces (figures D-2)



State: Mebraska Site: A .
Recard Type 132 - Daily Average Air & First S MRC Sensor Temperatures (°C)

258 Recm'd Type 1 - Daily Rainfall (nm)
® = : * g
o T 1 I :
162 (16,06,96) Day Mumber (07,6896) 220
Legend: Avg. Air Temperature — Fiest RS Sensar Temperaturz —

Ese=2ni 2=PriniScreen
—-
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Figure D-1. ,Préfiles for the first five MRC sensors for test
section 31SA for the period of June 10, 1996 to
August 27, 1996. '
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T0TAL FILE: 1!

31SA96DH.NOB
TOTAL SET: 2:
CURRENT SET: 1:
TIME: 841 !
DATE: 68.08/96 :

Cirl»T change time: Cirlsd shange date: CirloO commeni

Altsletior estinnte
£ -Exit: Letior seleptie): Pgil-Pgb=Prioc-iext set: CtelsPyu-Pyd=Prisc Hixifile

Figure D-2. TDR traces for test section 31SA recorded at
- 8:41lam on August 8, 1996.
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